Characterization of the bacterially expressed Drosophila engrailed homeodomain.
To investigate the mechanism of DNA recognition by the homeodomain, truncated proteins containing the entire homeodomain encoded by the Drosophila engrailed gene were expressed in Escherichia coli. Each protein was accumulated to an amount representing more than 40% of the total bacterial protein and recovered in the soluble fraction. Of the three truncated proteins, the shortest one (71 amino acid residues) was further purified by conventional chromatography. The purified engrailed homeodomain (En-HD) protected a DNA sequence, TTAATT, the core element of consensus sequences recognized by many other homeodomain proteins, from DNase I digestion. UV-CD spectra of the En-HD showed that it mainly consisted of alpha-helix. Based on one-dimensional 1H-NMR spectra, the tertiary structure of the En-HD was shown to be stable against temperature up to 50 degrees C and low pH. The low pH resistance of the protein was also demonstrated by UV-CD measurement. Thus, the current over-production system provides an active and stable homeodomain, which is suitable for structure-function analysis.